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umm i ] 

1 o±Ml^tt^ll o*^v**me-ejfcJ£$*i, ltirfE& 1 o*^v**tf4 
*t^y^ t 

WiUm 1 <59±SB«SSO f H(rSESI 1 WTSKIS BtflE^ 1 o h 9 yy^^<oi lov-^ 

/Ki/^r ^fc#*$cwK#?i««$;ftfc* \<n*.)vt, mum 2 (D±.w%MJkxm&#2 

mim2(D±.unmtmum2<Dv-7./ k w y<D-^t*tm%m^wmL, m%zm 
2 <D±Mmmtm&Lxmi<ibtitzm2<D=i>?? b t 

[W**4] 

l§m#IE'lt^mo 

im^m 5 ] 

k mi <n> v ? y v * ? * mtiz-r %> ig t , 

huIE» 1 <D b 7yi?X?RXfmi¥M>fa&fo±^m 1 ^tl^i^tSIgi:, 

mu^^^m^m 1 opjpM^M-r^xfii:. 

HufE-7^^^^ffiv>THuIE^ 1 £I&*U BUIE» 1 Ofe&ftrtK:$ 1 Oft^ff^ 

* -j yyzm^xm i <7)T$i5m«. » 1 1 <o±w>mmzmu 

■?x?m±&v s mum 1 o?ti*Hcit»L, mum 1 os^k^ 1 o^i§m#^^y^>^ £ 
i esg^-fitj £^#-r jigf:, 
m%z-?*?m±.<omum 1 oTS&m** miE^ 1 <D&mw.femRv s mum 1 ^±sism@ 
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10 0 0 1 ] 
[0 0 0 2] 

|f^t'jo-otu, S&SSfMMr ^ffiv^vRffgl^^'J (f e 

RAM : Ferro-electric Random Access Memory) t5 ? '/E§ $tlTV^& 0 
10 0 0 3] 

[0 0 0 4] 

[0 0 0 5] 

[0 0 0 6] 
[0 0 0 7] 

?iifcil©h7>^^t, ilEf 1 w F 7 >y7> ^ Ct^65Cg^$tL> ffc 1 OTSfc 

t m 1 osft»*#ii t m 1 ©±^is utt^«i^4rt^>^ -tm $ n 

[0 0 0 8] 

1 WRin«R«:^*i-*Igfc, 1flrlE-7**«£fliv>-Cii(riE& 1 o*fe*i§l£l&:£ U tufE^ 
1 OW^Cf 1 oSSrMt^Igt, ^^'j^^v>tilOTIflI, £ 
1 ©SaWWfMfcfttf* 1 <0_h^mS^iufE^^^^±S^itrfE^ 1 co*rttz*«L, buIE 

ofriE^ 1 (ormmm, mmm 1 oa&iim#s&;R octets 1 ^nii^^t^it^ 

[0 0 0 9] 
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[0010] 

> #si-r & uft iz a-t £ S: ft -r o 

[001 1 ] 

[» i <D%mmm 

[0012] 
[0013] 

HU:*ti9t:, v V a 1 1 fii:v-^/ KW ^t£ffcS 1 4 rt^j&Sti, v 

•J3>itl l±(:y-HSl3a, 13b«?n^iK\ h7>-^M5a 
, 1 5b^fi$tLTV^ 0 F7>y^^l 5 a, 1 5 bOV-^/Kl/'f ^ttl 1 4 
(^-^Cli, b2 1 a^tlc?^ h7>y^?15a, 15bWV-X/KU 

^ttWHOf^li, 3>^H7a, 1 7b#lS$iitv^ 0 
[0014] 

3>nh2 1 a JtKfi, T8B«ffi2 7 i:5^fim#M2 8 t±Mi2 9 t *^-fZ>& 
* 3 0 OiSS £ ti*^— -C£ < , S£ftm#^ + 3 0 <7)$> $:U&Wii>M < 4otv>S, 

[0 0 15] 

?&f§«#^ *aC~>* 3 0 (±, iTOil2 2-eiitltv^ 0 Mi^i, SN&ll 
§12 2 PiK^r-v 2 6 7&*^j£$*u i(0^t^°y^»2 6 rttwSftUIWfl:* 9 

3 0 ^ffM ^Tv^„ +^y^I2 6 l±/f ffl*£*t jg 2 2 fc^te ^ y f - > ^* 

K<fc 9Bt*-f tX^f&ZtiX^&fztb, **a?->**2 6 OfflflMti* -v <> 2 6 

[0016] 

, Ir, Ir0 2 , Ru, Ru0 2 , P t & ZiPS* fhX^Z>U^M^ tlX^& 0 $ 
fc, ny^^H7a, 17 b±KJ±, tfiRtfT i N, T i A 1 N^#»<b * * 1£com 

7CJ:^ynh21 a OSMt&HnLU K^teffeRitH 1 8HJ:*)3>^* M 7 a 
, 1 7b^t^MLT^^o tfk #*A*->*i£Ttf>^li (SM#&»ill 9<7>±M) K 

[0 0 17] 

m 2 nmm i i ti> i o^*^ffi^#4Sftti«#iEtt*«o»3ixeoiififi 

[0 0 18] 

HI 2 H^-f «fc 9 ->'J3>*S1 1 ftKfUT-^SIfcfi 1 1 tztb<DS T I (Shallo 
w Trench Isolation) flit 1 2 $ & 0 -fO^fe, -> 'J n >3&K 1 l±t:y~HS 

13a, 13b, 13c, 1 3 d £ *U C^-MSUa, 13b, 13c, 
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1 3 d £*fctr J: o CV-^ / Kl/^f >tetMI 1 4 -Wi^at, 
'>^Htt»OF5>^^15a, 1 5bhiia@M©h7^y^^l 5 c, 1 5 d rt* 

[0 0 19] 

^i:, 13i:*tJ:M:, y'JnygSi iSO ! >7>y^^ 1 5 a, 15 b, 15c 

, 1 5 d±izmmmmm 1 e&wmzti. zcvmm&mmi 6</)±i^x.ifcMP (ch 

emical Mechanical Polish) -C^ifift $ 0 i Hifi&liljg 1 6 0MtLtl±, #0x. 
(4\ BPSG (Boron Phosphorous Silicate Glass) , P-TEOS (Plasma-Tetra Eth 
oxy Si lane) %¥tf$>lf 'bft&o 
[0 0 2 0] 

i4 ktsz-txoiz, mmmmmi 6rti:v-^ / kw >t£ts:e 1 4 ksmt*-* 
m 1 6 ±nm*i£«i»±ii 1 8 $ ft, z. <7)mmmm±m 1 8 ±izmmmmm 1 9 

4^***tf?>n, i^itll 9 <Dffi%\-L LXlt, 1?!)x(4'B P S G, P-TEOSirW 1 
[0 0 2 1 ] 

H 5 H^i" X 9 16,19 R *£«[IWjhR 1 8 fclfc 

ny^^f*-;i/2 0a, 2 0 b, 2 0c«n?^ o -f(7)i> 3>^^ F-t 
-^2 0 a, 2 0 b, 2 0 c ftiZ&mtttfl&ibiLiti. - O^JR*t**¥ffl<b $ „ -ft 
K: J: *K 3>5-n21a, 21b, 21c ifil&$L Zft& 0 z\<D^>??h2la, 2 1 
b, 2 1 c^HHtli> ®I;U4\ W {^yy^v-y) ^K-yL/^Sy'JnV^ 
f^tf^tt^o ££T% * * v ? Elg&S&O 3 >7 h 2 1 a 14 V-*/ ^JttftSt 
H 1 4 K«tfc$*U ®jaiHl*&fiB03>^^ h 2 1 b, 2 10(^-^13 0, 13d 

[0 0 2 2 ] 

H6U^ti9^ 3^^^f2 1a, 2 1b, 2 1 cS^iriilll 9±i: 

iiiit^iK, Wx.tf, if@iil2 2£S i 0 2 ItIIU:^lt fcf>*- 
)V?X?m2 3 itS i ONI, S i Nflg, *°'J y'J 3 >Wk, T i O2 I, A 1 2 Os m% 

[0 0 2 3 ] 

[a 7 «t d tf >*-;i/v*?jf 2 3 30 ? /^o^->K#nl£*u HP 
SK2 4 T^fiM^ft&o -rOf, ;<0k:>*-^'77^i2 3 *fflv>T«x.lfR I E (Reac 
t ive Ion Etching) <D X 0 &Hyjtt^ v fV^IUo tf F^ltHI 2 2 S ft, 3 > 

^H21a £mai1-&fi2 5>^J&$ft&o 
[0 0 2 4 ] 

08C^tJ:^^ !iy*-jUT7x7l2 3^1v>-Ci£ifCDE (Chemical D 
ry Etching) Y x-Vf-V 7<T> Zn k^yYtt-*- y ■f- > V\z X o XM fflBB Wk 2 2 tf 

Z htZW^Zft, B2 5©|B^i < ^ftho Z.ft[Ztn, mu^2 4 0IPSJ: t) 
¥5£^f*-& 2 6tf ? }FM£ti&o 
[0 0 2 5] 

friz, @9C^tJ:^:> ? 'j yjfKX I) , fcf 2 3 ±KT»1 

i2 7, aUSMSttlH 2 8 * ±gBm«2 9rt I *K:NM*$*L*o £<*>B£. fv*-;i/7^^| 

2 3 2 4 frh* V*z/?m 2 6l*|(:tTMS2 7, &iME#lR 2 8, ±SPm^l 
2 9*««»:Jft»$*L*fc*, 2 6rtCT^tl2 7, 3H ^H#$l 2 8, ±SS 
m«2 9 J$*fc& 3 Otf&E.&G&HZJ&j&ZtiZo 

[0 0 2 6] 

ft, TH51i2 Hi, MUlt, Pt, Ir, I r O 2 , SRO, Ru, R u O 2 & i?<D 
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v^rtt^^#tf#*4--Cf^$tL, $^lf«#:)jl2 8 ti, ttx.tf, PZT, SBT&^Owf 

*L3^*^o*r*i--e^flE§^ ±aum*2 9ii^ pt, ir, iro 2 , sro, 

Ru, Ru0 2 ^iTO^-rtt^^'g-trMfl-'Cf^^tLTv^o 
[0 0 2 71 

>*-;m^i2 3 1 r^ms 2 7 , asfim^m 2 s , ias*i 2 9 j&*ife* $ 0 

[0 0 2 8] 

Mj&zti, z<vmmmmm3 l^iLffitfCMPx^mtztiZo z.<7)mmmmm3 1 ©a- 

fl-fc Ltli, ®lx(4\ P-TEOS, Os-TEOS, SOG, A 1 2 Os , S i N, S 

3 2 1^13 3rt*^JS;$;fL&o f<^)t> ffilx.tf6 5 CCO^^H^tf^ llSWfcf 
l*HC#«;L(4W, A 1 , T i N&^£^tr£«ttjm#&£ftT¥ffifb$ft, 3>^^h3 

4 s. mm 3 5 7^$; $ ti & o 

[0 0 2 9] 

* V > tfCmtlT Z>o Z-tll/Z £ f) /< V * *t#{± , ^>*-;W7^S2 3 

_hHi*MS$;HS kfciK, ^PST>2 4 *$>**aC">**2 6 1*113 Ji»$ tl& 0 t£oT. 

4 K<fc •} ^^->^*t3H-l±-fe^U^*$*L, 3 0 

vyvfr^mtMb**'^? 3 o i*n<mzj&j&-t&z. ttf^&Zo tot, j- 

[0 0 3 01 

SSStfMMf 3 0 f4*/-?y ^ 'J J: oTis^ftlcff^^tLTv^o t£ 

[0 0 3 1 1 

Sfc, +^^y^i2 6li, 1TO1I2 2^#^fx 7 f y/T^Lf;f C, 

?t»2 6OA0O^h$ < T^Sfc*, 3 OO^^Pltgi: 

[0 0 3 2 1 

[» 2 ©^ifi] 

(t) ©y-^Ki/'fvKi^t^y^ (c) <Dmm^^rtirtimmL, ztii*.— 

[ 0 0 3 3 1 
[0 0 3 4 J 
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m 1 0-fe;WHo^T, 1 5 aOV-V K W >Kf^ 1 4 ^tcii, 

**a?->* 3 0a OTSUma2 7^3>^h21a £4h L-Ot&KJfcS&RStU V-J* 
/ K W >ffl&m 1 4 O^Kti, 3/nM7a, 34a, 34c XtfE* 3 5 a £ 

*J*9 1 5 a©y-VKM ^ffi** 1 4 3 0 a<7)±M«2 9S0T» 

[ 0 0 3 5] 

|£2 <?>-fc;Wl£v*T, h 5 V 9 J7s9 1 5 bOV-^/ KI/^ yJ£tfc1 1 4 O — y^icii, 
3 0 bOTMi2 9 Y 2 1 a £^LTm$Clftt^M£*i, V-7> 

/Kl"f^{Siil4«i:ii, 3>^^H7b, 34b, 3 4 d SOTE* 3 5 b £ 
ii-U^tA'y^ 3 0 bC0_hgpmfe2 9 K^ijt £ ftT & o ^tUlctlQ. 

V* * 1 5 b OV - K W y tfctfcJB 14^tA*v^3 0b <*>±8&M 2 9 

[0 0 3 6] 

-g- LT, 1 7ktf%2 c9-b;MC£>\^T(±, ^yy'X^l 5 a, 1 5b^TSfli2 7 
t^n^^^ h 2 1 a Sr^-TSi tl?, » 1 X0 f *2 O-fe^W^WtcE^U* 

[ 0 0 3 7 ] 

n 1 3 7bMm 1 7 *5£w<om2 <DmMfzmK&&mmmmiwmw<vm&i:m<7)W 

[ 0 0 3 8 ] 

41% 12 2 71^0 6 K^-fJ: 9»:, £ l (DmMWZmtmffi. ^^n21a, 21b 
[0 0 3 9 ] 

n 1 3 ktfi- j: -5 (c, tf >*-;i/^^^^2 3^^<^)/^^->tcijnx$n, 

j. yfy^Cioti p^sffelf (II 2 2 $ *Lfc|fe. $ h mm±*. y^-yyitZi. o 
TSM#£liJ&2 2*«Bfe*$*U a y^ * h 2 1 a fc*ffi1-* * *>*~>**2 6 a, 22 b 

[ 0 0 4 0 ] 

m 1 4 tc^-T «fc 9 X/W y^Ki <9> t:y*-;m^i2 3±KTSB 

|23«Plni24a, 2 4b^f>^rt^y^t2 6a, 2 6 b & T^m® 2 7 , 3£ 
StSW8S2 8, ±3T>mS2 9^1IMtciiff £*t££i6, *^a*->*3*2 6 a, 2 6 brtCT 
35162 7, ^ilM2 8, ±SB««2 9 frh%2>&&'&fo* J r'* : >'9 3 0 a, 30 b 

[0 0 4 1 ] 

d 1 5 K^1"J: d WxIfCMP^U 7 «t 0 , «ffiif&*£j£2 2±<7>kf 

y*-;wx^|2 3, TSPflEte2 7, 3fiSim^)gl2 8, ±g|5m® 2 9 7&*Bfc*$*i£o 
[0 0 4 2 ] 

hi i 6 t;^i-<t 9 mmmmm2 2M^t^>^ 3 0 a, 3 0b±ciisi 
mm 3 l^Mfczti&o mmmmm3 upm&mzis&ztL, h*-)V3 

2 a, 3 2 bJfmZK&o f<7)f, #dx.f£6 5 Ot^fti^cft: 1 VZfflte t°<D0kft~C 
, SiiaoKl7--Wfcn-5 6 h*-;U3 2 a, 3 2 brtJC^JRW** 

[0 0 4 3] 

^CH, IH1 7tC^1-«fc9&^ ^/^M7a, 17 b n#M£1-S n y * * h 3 4 c, 
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3 4 dri*^j£S*i<5o 3>^n34c, 34di3V^n34a, 3 4 b <h £ 

3 5 a, 3 5 b tftnrti^l&Zth&o 
[0 0 4 4] 

[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7 ] 

3 0 a, 3 0 b©±Mt2 9 tv-V Kl"f >S£titS 1 4±(0^>^^ h 

i7a, i7b ti&tii-r&m. m2<DmmBmx-te, yz a *, 34b, 34 

c, 3 4 dlfFESS 5 a, 3 5 b £fl§ v>£OK*t U m 3 4>£iifl£SI"ei±, 
7h34a, 3 4 b<Dfr%m^Zo 
[ 0 0 4 8 ] 

£#MKI±, ±^mS2 9 lzm&LX=i>* 9 h 3 4 a, 3 4b fcflfttt* £ - <^> 

3/^n34a, 3 4b^T±9fS2 9fc3>^^H7a ) 17bt«$ 

2 9TOK1S2 7^in^CMt4/:6, 3>^ni7a, 1 7 b KI4TMM 
2 7»±«tt*i* »C±«**2 9 0**«lt4J:9 i:4:oTV>5. 
[ 0 0 4 9 ] 

Ell 9 7!;Mm2 3(4. *§£WVl% 3 W^IM^1BI^# OKjgXSOlBf 

o 

[0 0 5 0] 

if\ B2»IBI6i:/Tt 4 9 & 1 (O&ffittm t TO, 3>^f21a, 21b 

, 2 i csi;iii«i)ii 6±t'«r^^ff)^2 2tf t ^j£$*u -©1MSI2 2±*wtr 

[ 0 0 5 1 ] 

□ SB2 4a, 2 4 b75 s fM$tL^, 0 ^-(0^, ;oifV*-;m^|2 3 

T^H^t!^2 2j&*lfc*$*U **s*i/?m2 6 a, 2 6b«^^ 0 
[0 0 5 2] 

m2 0(c^-r4 9^. ^7 * yyi/z x £ y*-)wx?m 2 3±izTU 

112 7«|t$^x^o t'>,t-^v^7i2 30lPfP2 4a, 2 4b^<b + 

■Y^v?fg2 6 a, 2 6 brtK*>TS&««2 7 tf*iftflt $ *t S „ 
[0 0 5 3 ] 

m2 1 fcjjr*-J:-9 f ^ fix 7 f > 7* C i o 1 1 liffetl 2 2 5&*£<blC|S&*£ 
a. IBd'S'bfc** <JE»7 <b*lfc* 2 6 a' , 26b' 7&*^JfiS*L* 0 

[ 0 0 5 4 ] 
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6 a' , 26b' ftf::&3ftiHC#ll2 8, ±SP«« 2 9 TWEKitfltStia fci£>, * 
tA-->^$2 6a' , 2 6 b' rtfcT***2 7 , »RW#R2 8 , ±«M2 9 
sa&SIM:* 3 0 a, 3 0 bi f SES^(l!li:fi?ft4, 

[ 0 0 5 5] 

friz, 02 3 KjjrT J: 9 WxtfCMP^'J -7 h:f7K «fc «9 , «IHi|6IKR2 2±OtT 
>*-jm^i2 3, TMS2 7, $3>I§ «#BS 2 8 , ±SP«* 2 9^P£*£*t& 0 
[0 0 5 6] 

m 1 8 n^-r j: 7 mmmmm2 2s^+^>^ 3 0 a, 30 b±^SHi» 
it m 3 1 ^js$*i4o mmmmm 19, 22, 31 stmstraiftitii 1 s 

3'/^h*-;V3 2a, 3 2 b $ tiZo fOft, «xtf6 5 0 *C 

[0 0 5 7] 

±ie» 3 (Dmtmmiz x *u*\ ±mm 1 ommfm^mm^m^n^ - 1 i & *f 
tt-ea < , hp^j:^ :h s t*^„ 

[0 0 5 8] 

*3 0^lifc^3K-ett, 2 6 a, 2 6 bl*H-T3&M2 7£^jSLfcft, ft 

2 6 a, 2 6 b <fc •) btt&fcif htlfzM2 6 a' , 26 b' Sr^jSU -©*2 6 a' , 
2 6 b' rtOT«&««2 7±t-5ilfm#}12 81^112 9 ^it^-T&o Z\<Dtz*b, 

~run,m2 7 «t 9 t3_h^m«2 9 £ff^£i-&- twez & 0 ztuzx*). ^mnw 

tt/?-^3 0a, 3 0b 0_tf&mS 2 9 I: h7>y^^ 1 5 a, 1 5b<OV-X/Kl/ 

yfofikm 1 4 ±izM8L2titz? > ? ? h 1 7 a , 1 7 b £**cw 3 >? 

H34a, 3 4 b £ BESE£-WK®#-?§ t&oT, |3^1Iili, S&2tf>^ifc 
[0 0 5 9] 

[» 4 <»%mm\ 

, uhfib***) 5 *>^4 < t i>-mtf, xYjjmi<z¥mmt<zm&i-2>fzwx- 

[0 0 6 0] 

H2 4ii, ^w^% 4 (DmM%mizi%&5mmmm.mw<nmmmz 7F~r 0 12 4 k 

* 3 0ri*3&7CtflK^]£$*vO>£ oil), TS&mffi2 7*>JK19£J9< LT. 

Blfit*#* 3 0 *=A«l«tJ=i"4i tt\ Sft^m^BI 2 8SO f ±«SIS2 9rt*3 

[0 0 6 1 ] 

-icoj: 9 £ 3^7c^-v/^>^(±, # i (DrnM^mzmf^y-a-t^^za^r, mm 

[0 0 6 2 ] 

.lib* 4 (ommmmiz x tiit\ ±ie* i (Dmm^m<owim.<om^w^ - 1 a*-*? § & *f 

[0 0 6 3 ] 

h x 19 § ^i-^*^^ t & & -v/n'v ^03 ^7c-fbjJ t ^0T**o an 

, Sftfc 3 3 O75 ? ff^^§^o C3^7c^^?^l§m#+^/^>^ 

ttllE#2 004-3023716 
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[0 0 6 4 ] 

t>*>, 0 2 5 IC^-T «t ? fc, 3>MF21 a t TOT® 2 7 fc <&*&Wfc8M**«»tf' & 
v>iit\ 3>^n21a O— gfcO±tC^i§/*'J 714 0 $:MLtt £ v> 0 
[0 0 6 5] 

[0 0 6 6] 

[0 i ] *&w<d%s 1 onas^sijm^-saiaiwfltiEisigitSr^-rwriBBio 

[02 ] i o^ife^iKJw«^4»j»mfriE«««o«sxe*^i"»fiiiH 

°[03] *»WO*10|lifc^»^#*>&»»«#:8BttMO»jSie 
£^1"»r®0o 

[15] in 4 k«< . *%W(om i <vnn%miz%fr&w&nmmmm<Dmjkj:m 
[0 6] 0 5 izwt < , #3&9§<a£ i <Dmm^mjzm^^mnmmmm<^mmxm 

&7Fl-$f®0o 

[is] 0 7 k«< , *s§9§o£ i ©^jfe^ssK^feaaisiwflsEttftiiofiaixe 
[09 ] 0 8 tc^< , *i§h^o^ i omMMmiz%t>zmmmzmmm<7)m*kxn 

£^1-$fM0 o 

[0 10] 09tc^<, *ISWO»10||*JgaRti«i3*Safl«#:iE«M©*jiX 
*l£^TM£JfM0o 

[01 i] 01 o^m<, ^momi^mm^miz^^mmmmmm^mm 

Xfl^^i-ttlfB0o 

[0 12] *flMO*2 0^^S8^«*3*SSl**#IB«*l« ! S:^i-»fieiao 

[0i3] ^m<Dm2<Dmmmmiz%^^mmmmmm<DWkm.j:mi:m-rmm 
[014] 01 3ic^<, ^%^oii2o^tt^(c«^£9ftii««satKMoi!iji 

[0 16] 0 1 5i:fi<, *«WO*2©|ltt^a?J-#*>S»»«fl:|BttM©*ji 

[01 7] 01 6ic^<. *&w<v%2<Dmmmm\ l z&fr&&wnmzmmw<DWkTk 

[018] ^i&^oii3(o^^t;#fe-2>5ifim#isii^e^^-rKif®0o 
[0i9] ^m<Dm3<7)mmwmiz^t>^mm.m^mmmom^i:m^m-rmm 
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